Porcine circovirus: transcription and DNA replication.
This review summarizes the molecular studies pertaining to porcine circovirus (PCV) transcription and DNA replication. The genome of PCV is circular, single-stranded DNA and contains 1759-1768 nucleotides. Both the genome-strand (packaged in the virus particle) and the complementary-strand (synthesized in the new host) encode viral proteins. Among a multitude of RNAs synthesized by alternate splicing, only rep and rep' are essential for virus DNA replication via the rolling-circle replication (RCR) mechanism. In contrast to other RCR biological systems which utilize only one multi-functional protein, Rep, to replicate their respective genomes, PCV requires two proteins, Rep and Rep'. During DNA synthesis, the PCV origin of DNA replication (Ori), which contains a pair of inverted repeats (palindrome), exists in a destabilized four-stranded configuration (the melting-pot model) and permits both the palindromic-strand and the complementary-strand to serve as templates simultaneously for initiation and termination. Inherent in the "melting-pot" model is the template-strand-switching mechanism. This mechanism is the basis for the "correction or conversion" of any mutated nucleotide sequences engineered into either arm of the palindrome and the incorporation of "illegitimate recombination" (addition or deletion of nucleotides) events that are commonly observed at the Ori of other RCR biological systems during DNA replication.